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AFIS

AFIS Dynamic Analysis

Summary

 The intent of this analysis was to identify
severe dynamic weaknesses in the AFIS Type |
system

» Major component masses and stiffnesses of
Type | half included

» Mounting plate simply supported at 8 points
about perimeter

e Harmonic response input at base, 0-3000 Hz,
.05 inch input along axis of actuator (Z), and
transverse to axis of actuator (X,Y)

* The first major resonance in the Z direction
was approximately 110 Hz

» The first major resonance in the X,Y
Directions was approximately 40 Hz

ARIS~P4 DATA A
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AFIS

AFIS Thermal Model

Approach

* Lumped parameter approach, using TAK-II,
of the AFIS Type | half

* Critical thermal paths, masses, and
heat sources modelled

e Approximately 40 nodes and 60 linear
conductors and radiation links used

* All surfaces assumed insulated against
radiation except front cover

* No attachment to craft modelled (thermally
isolated except for radiation from cover)

 Primary concern is the temperature of
electronics boards and components. Operational
temperature range -66 F to 160 F

AFIS—P1 DATA A



PC Board

Actuator Rod
And Housing

Front Cover

[ AFIS Type 1 Thermal Model ]

AUTOMATED FLUID INTERFACE SYSTEM

MARSHALL SPACE FLIGHT CENTER

NASA
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AFIS

AFIS Thermal Model

Case | : Duty Cycle Thermal Analysis

* Duty cycle for Type | half
(all values in watts)

Shut Down Standby Running

PC Boards 0.0 0.9 0.9
Power Supply 0.0 4.2 10.0
Motor 0.0 0.0 21.0

» Starting temperature for system was 100 F
* No radiation in or out of system

* Maximum temperature of system over
cycle was 140 F

AR1S—-P2 DATA A
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AHS

AFIS Thermal Model

Case Il : Heater Operation and Sizing

» Steady state analysis with cover maintained
at =260 F shows a requirement of less than
one watt to maintain PC board at O F

e 48 hour transient simulation

« 5 watt thermostatic heater turned on at 14 F,
off at bO F

« Thermostat and heater mounted on PC board
bracket approximately 3 inches apart

» =50 F uniform system starting temperature
» Radiation from front cover to =260 F source

26
» After 48 Hours the front cover is tending
toward -160 F and the electronics toward the
thermostat range.

AFIS=P3 DATA A
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